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* in terms of demand for the graduates. This.derives from the growth in the
v 2 ~ .

' / PREFACE: | X

» d . N R \
-~ ]

. -_ ' . i \‘ . ,

This describes the Training and Technelogy Welding Technoiogy Training

o
Program. TAT is an intensive infustrial training proé?am conducted by

Oak Ridge Associated Universities and Union Carbide Co#poration‘designed.to
upgrade the skills of unemployed ¢ underemployed individuals so they can
command goqd ]obs in 1ndustry In ts nine yeafs of qperation, TAT has
developed courses in response to indagtrial demand so as to minimize
dlffldulty in placlng graduates. \gf.é e eleven eourses aeveloned in TAT's
‘nine- year hlstery, the Welding Traﬁnlng ourse has been the most ‘successful
welding'occupatien which is now occurring dpd has been, going on for the
past few years, from the dlfflculty and expe se of tralnlng “welders and

of course, frOm the effectlveness of the curficulu@ and tralnlng techniques
applied at TAT: . X .

PSRN

“!uh.‘

I Y

/
-+ The Introductlon and 0verv1ew section of thls document is presumably

)

of znterest to persons generally respon31ble for or concerned about the’

tralnlng of welders. The major sectlon Welder Eralnlng Gurrlculum,.descrlbes

the teaching of weldlng in more detail, and is hopefully of interest 6

. persons directly involved or profe551onally 1nterested in' the teachlng of

‘ERIC -
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INTRODUCTION AND OVERVIEW OF TAT WELDING TECHNOKOGY-COURSE

The TAT wéﬁder training program is designed to, give persons with no

»
e L,
]

welding experience skills which command in entry lev§1 job in Welding
T This design prinCiple is reflected in the curriculum in several important
L ways:s E% is the reason for the emphasis on e!@é%ric arc welding over, the

traditional gas welding, because electric arc welding is in much more

» N v’ i

demand gn indust today It is also the reason for the emphasis on per-

<

formancé to_ speCified standards of tasks typical of production s1tuations,

»

f
e,, "

rather than construction of pro;ects which would be % @aSier to administer. .
The design prinCiple also explains the 26 wekks‘iuration ‘of the Course), -
which is short by .comparison to pnactldelly all othens and also cons1dering
the range of skills to ﬁé atquired. Although short Aihe course is long
enough to teach entry level skills. Generally, trainees learn enough to
earn certification in plate welding (electric arc), and pipe welding .
- (electric arc) and get a.strong introduction to gas welding In “¢onnection *
‘ with this, it is worth noting an Important distinction of the occupation
of welding from other skills, There is an extens1ve network of certifica-

, tion requirements ‘for the different methods and applications of weélding.

F

(Appendix A contains‘a list of organizations issuing certification codes. )
Generally, each employer is responsible for seeing that each welder in his
employment is certified according to appropriate speCifications for the
specific welding operations performed Thus, each employer expects to do
gome skill upgrading and‘adjust asSignments when new projects are begun. N
For this- reason, the TAT welding program teaches the, most frequently

required welding skills which can be appIied in the greatest variety of

?

s settings. More specialized skills are acquired in the course of the
. .

<, welder s employment. S -

~ The welding program, like .the other TAT training programs, is.algo
carefully deSigned to reflect as much as poss1ble.of the typical environ-

5 ment of a welder. . This is- accomplished by locating the program on an T

' .v

. . actual industrial site, having students trained by experienced welding

5

A superVisors; by us1ng "line" equipment, and by treating traineeshaccording‘
. to personnel policies typical of industrial organizations. Trainees do

not resent éhese conditions, which are harsh by comparison to academic

N institutions. "In this setting they understand the reasons for such

r

. policies and generally strive to fulfill them. =~ =

o
-

- -4 \ PR
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TAT programs, in weldlng and the other tralnlng areas, are adm1n1stered
cooperatlvely by Oak Rldge Ass0c1ated Universities,and Union Carbide
Corporatlon Nuclear Division. Most of the flnanclal support for the
rprogram comes from Prime Sponsors under the Comprehenslve Bmployment and .

Tralnlng Act of 1973 B

.

This’ arrangement provides the program access\(through dnlcn Carblde)
to_the latest industrial techniques and practlces, .thus guaradteelng the
re%evance of the program. Instruction is performed—grlmarlly by craftsmen
and’ 1ndustr1al weldlng superv1sors, who, teach all the motor skills and the
weldlng technology and welding blueprlnt elements. Academie 1nstructors

x teach math and remedial education and GED classes, which account for only
15 or less of the tra1nee s time. e

Ias N

The fAT programs; and particularly the welder training program, have -

. -

enjoyed notaRle success in placing graduates. Over the course of the past

Y
)
;

eight years, sllghtly better than 95% of the graduates have been‘placed and

the.average starting wages of the placed graduates have been hlgher than the

general Yndustrlal average in the area. Welding graduates have fared partic-

ularly well, enjoying h1gher wages and often their pick of several good ; .

.

offers at graduatlon. Demand for welders has grown steadlly in recent
years, and the training of welders is generally involved and expensive,.

In thls context the TAT welder Tralnlng Program is especlally valuable.

‘
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Mechanlcal Englneers (ASME) 801ler.and\Bressure Vessel Code, Section IX.

General Description of Welder Requnrements and WOrklng Condltlons Vo

'-3- ) B . .

.5 ’. . . : : ) | ) | )
WELDER TRAINING CURRICULUM- - ’
. ) - ’
The TAT' welding curriculum was developed and has been 1mplemented ,

prlmarlly by Union Carblde employees with years of welding, superv1s1ng “and’
teaching experience.- It is based on the occupatlonal backgrounds in weldlng
and copsultation with numerous” 1ndustr1al and professional weldlng organiza-
tlons rather than a formalpjoh analysis or pre-existing currlcula. Rather-

than relylng on rigid task requirements, the program 1s flex1ble and adapt1ve

- to spec1f1c job needs of industries. | < L .

’

This curriculum document ‘includes'a descrlptlon of the welder s work

’

‘and an overv1gw and detailed analysls of each of the training components. '

Each student is, allowed- to ,progress. at his own level of capabllltles. Each
is required to practice until he “can cons1stently meet the standards set up

by the ,school. After trainees pass appropriate gplterla, they are then

set up and tested accordlng to the requlrements of Amerlcan Society of.

To bring the job deseription and specifications of the typical welder

1nto focus, reference is made to the. D1ctlonary of Occupatlonal Titles

(D.0.T:). The D.O. T. offers a aneral def1n1tlon of the work tasks, the
physical demands, the wzrklng condltlons, the general educatlonal gevelop-

ment requlred and the.usual amount of training t1me for welders and
numerous -other trades and profess1ons.~ LT T ©

. .
v . . "
s

~

The Dictionary of Occupatlonal Titles presents the followlng br1ef

h -

‘review of‘the job and werkep characterlstlcs. . : . -

GAS WEEDER - Welds metal parts together, as specified by layout, .

.

weldlng dlagram, or work order, u51ng gas welding equipment. The gas welder

could be expected fos. . : . g . T

1. Position parts in jigs, f1xtures, on bench or-floor, or o
clamps’ parts together along’'layout marks"

-

2. Identify spec1f1ed torch torch tip, filler rod; and' IR . .
flux, selectlng them accordlng to welding charts, ‘or - . \ |
thickness or Jtype. of metal and spec1f1ed bead. . A T~

3." Connect torch hoses to, oxygen tanks. and acetylene or »
other fuel ‘tanks.’ ‘ -t e o : :

4.- Turn handles to act1vate flow of gases, llght torch,: L ﬁ?' ' i

~ and adjust .mixture to obtairm'desired flame. .
.5 Guide torch at proper ankie.along weld llne,‘appiyingffiller )
' rod.to molten rarea to supply needed metal to form weld. '!!é
. ) ¢ .*:‘ . » . . ‘,‘1 .‘).
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General Description of Welder ReqU|rements and‘Worklng Conditions

) 6., Examine weld for bead s1ze and penetratlon ”
. 'Z. Apply flux to workplece 1n addltlon to filler rod. .
. LIS
. . 8. Preheat workplece in furhace or with torch:te relleve \,“;‘
) : internal strains caused by weldlng .
3} £ 9. Repalr broken or cracked metal ob]ects, fill holes, or\ ’
y bulld up metal parts. . . )
. N .
- ., 10:. Perform bra21ng and flame-cutting operatlons., ,
. . 11. Leyout, pos1tlon and tack weld workpieces. : .
. Lo 12, Weld along vert1cal or overhead weld, lines. ’
. 13. Chlp or gr1nd~off’excess weld, slag or splatter /) .
tT 14, Clean or degrease parts, using wire brush, portable grlnder
) -~ or chemlcal bath. " , - .
Lt A 15, Be reoulred to pass tests as prescribed by his employer,
' T, +  Such as Navyl Coast Guard, American Soc1ety of Mechanical
. - Engineers, American Bureau of Ships, or Amenrican Welding °*
Society. ., . ‘
s ' ARC WELDER -Welds metal parts together as spec1f1ed by layout dlagram,

work—order, or .oral instructions, using eleetrlc apc weldlng equipment. ,

* The” arc welder tould be expected to:

. 1. Start powerasupply to produca electr1c current. . .
o ’ 2. Adjust weldlng machlnezto des1red amperage ;nd/or voltage.
. . Sé._ Connect: cables from weldlng un1t to workpiece to obtain ) |
. desired polarity. - - .
¢ 4
: . 4, Obtain spec1f1ed electrode or select electrode based on .-
T desired bead conflguratlon type of metal, and/or thickness
- of metal.
5. Strike arc and deposit metal from electrode £ workpiece."
6. Guide electrode along weld line, maintaining length of arc
i and speed of movement to form spéc1f1ed depth of fusxon and .
"bead size.
7. Examine weld for size of bead and- penetratlon. )
. Use carbon eiectrode for fus1ng and manually apply flller rod.
, 9. Clean or degrease workpléce, us1ng wire brush, portable \
) > grinder, or chemical bath. X . T
. R 10. . Repair broken or.cracked parts, or manufacture new parts.
i1, Chiﬂ’or grind off éxcess weld; slag, or splatter. T '
12. Weld in all pos1tlons when required. o
) o © 13. Preheat workplece, u31ng hand forch or heatlng furnace.' ‘
' 14.. Position and clamp workpieces together or assemble them in’ 7
A - " - >

jig or flxture.

S SV 44!
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General . Descrlptlon of- Welder Requlrements and Working Condntlons (Cont )]
N N \ ’
. 15, Tack assemblles together . N ‘.- e
.16. Flame -cut metal plates or structural shapes, using flame- v
cutting machines or han %orch and be des1gnated welder- .
* burper. T P .. .
17. Be required to pass tests as preschbed by enfployer, such as - ;
. Navy, Coast Guard, AmeZican Society of Mechanical Enginee o
T~ fAmerican Buveau - of-Ships, or Amerlcan elding Society. « ’ L
.. Phys;cal demands placed on a Welder maylgenerally be termed heavy’ .

simce thg_welder.may be expected to 1ift "lOO lbs. maxlmum with frequent
llftlng and/or carrylng of ob]ects weighing up to, 50 1lbs." Welders often
mus t adjust thelr body pos1tons to allow effectlve weldlng of ecertain '
fabrlcated assemblies. Thls adjustment requlres frequent stooping, kneel-
ingy crouching, and/or,crawllng The man1pulat10n of wéldrng equlpment
requlres that the welder exercise his upper body frequently. ThlS upper
body work 1ncludes reachlng by extendlng “the hands and arms 'in any direc-
tion, seizing, holdlng, grasplng, turn1ng, or otherw1se working .with the E
hand or hands." The ability,to ontaln impressions ?through the eyes of

1

»
1 M ' ' b4 ) - 3 -
shape size, distance, metlon, color," and other factors “is cr1t1cal,tc/4he

\
&, .
’t . e

function of a welder. . Moy, . L . )

Phys1cal environment ‘or working conditions of the typlcal welder ma}’ i
include both inside and outsife work with extremes of temperature. Noise, ,);
fumes, odors toxic condltlons:’dust; and poor ventllatlon are factors T
that may arise in certain work as51gnments of the welder.

General educational. development and tralnlng time for welders are also v

included in the D1ct10nary of Occupational’ T1tles. ”Reasonlng development

and ablllty to follow lnstructlons, and acqu1s1t10n of tool knowledges,- ¢
‘such as language and mathematlcal skllls," have been listed under general
education. Weldlng jobs: generally fall'into D.O.T. level~s1x described"
as: S . ’ : L. ..

Apply common sense understanding to carry out 1nstruct10ns . T
furnished inh writteny oral or diagrammatic form. ‘Deal with \

" problems involving several concrete varlables in or from
standard1zed sltuatlons. o ‘

!

Typ1cal mathematlcs development fbr a-welder 1ncludes.

LI

~ Make arithmetic calculatlons 1nvolv1ng fractlons, dec1mals
. and percentages. . .

The Dictionary of Occupatlonal Tltles suggests.that the amount of AR
¢

tralnlng time requlred to learn the technlques and 1nformatldh and to.

develop the skills needed‘"for average performance in .a spec1f1c ]Ob—

-worker s1tuatlon" is between zone to two years.

LN




b3

<

[N

a

’, "'o

lab is the basic component. Thl is "han s on" practlce in weldlng,,’ § 3‘

primarlly in electrlc arc on bot plate and pipe, and lncludlng about 25 ,
.practice in gas weldlng. Students are also trained in welding technology,
. . j s
+welding mathmat1Cs, welding blue rl;}S, 1ndustr1al behav1or, and general )

‘education (both remedtal and GE

e o te ot
p

—:? ented fqr studénts who do not*hold

high school degrees). The supp rtive component 1ncludes recruitment,
placement, job development and
problems {nsludlng financial d

_other problems which threaten to.disrupt training. Sk

1nformal ass1stance with a varlety St

ficulties, houslng, transportatlon, and

" ) e ding Lab .. )
A large percentage (approximately 50%) of tralnlng time has been devoted
* to shielded metal électrode arc weldlng tasks since a majorlty of industrial
_welder needs lie in this areal and mechanized welding machine obenatons can
be traimed on the job in a s ort period of time. T odgh-the emphasis is "
on arc (shielded metal elect ode) weldlng, the eurp culum also 1ncludes '
"activities in ‘gas, gax tungs en arc, and gas metal rc welding. Tralnees
. also Peceive am exposure to gas and arc cuttlng and gouging. The develop
ment of Sklll 1s-t§e aim of,weldlng lab not the production of hobby pro{Ccts.'*

‘A pos51ble. Often the instpuctons can suggest alternate manlpulatlve tech-

. nlques to-help 1mproVe sklll learnlng ngh«pevformance and high quallty

‘re phy51qally tested to assure the, quallty of '
7/

tests. The TAT, staff co duct weld test“* n acaord: nce w1th ASME Secxlon IX, j
Guided Bend Test,’ B01le, Code. Tralnee ﬁe ndt4;'§ped an ASME certlflcate
, because 1nd1V1dual emplgyers are requlre% QO tastT nd certify employees
v forﬂspec1f1c processes/ mateplals, eleot dess etc{, at Ehe time of
o ' A 3
‘ S o 1 , .

LS
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. Shgelded Metal E]ectrode - Approxrmate Totab Lab Teme 479 hours

“

. ?}{ﬁ C .. position. Make a butt weld in the flat position oh two o
A

.r

N S e

v PR . yiet LR . ‘. .
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employment . Aféaa'bﬁ certification and the'numbér of hours completed on
speclflc weldlng areas are indicated on the TAT graduatlon d1ploma (sée :

IS

% ; - . -

Appendlx ‘B). . R - . . ’.'; oL
.

Tbe followlng list of specific® learnlng objectlves has been develpped

to 111ustrate the sequence "of activities and to. deflne in penformance terms
the weldlng tasks perfbrmed by the’ typlcal TAT tra;nee " I

e P]ate Welding Practice. ,The ba31c materlal used in plate
-low carbon steel plate stock 1/4-3/8", thlck and 3/32 1/8"- E6010-.0Ox

parable electrodes. Having set up and ad]usted the equlpment, each tralnee
-

is expected'to perform the 'following tasks wh1ch the 1nstructor wlll

. V1sually evaluate using workmanshlp samples as a eritebion for per’“f’ormanceZ

"' Each ‘trainee 1s allowed to progress at his own rate P

i. Stlke an arc and maintain that arc until the electrode has . 1,
™ been consumed to a‘2" stub.. -

-
- !

2. Strlke an arc and pr9duce speclfled bead conflguratlons

" 3. “strike an arc.and run stringer beads in thégﬁ G (flat .

A posrtlon) to develop a pad., . N

"

*u: Strlke an arc and run stringer beads in the 2-G (hor1zontal) . -
g.pOSlthn to develop- a pad~ DR : . ~

-

“%trlke an arc and run weave and strlnger beads in the 3-G6°
RNt * (vertical) posltlon to develop a pad.

N Run strlnger beads in the u G (overhead) position to develop
Troe 4 pad. *

Make a flllet weld on a T-joint in the horazontal pOSltlon T

L

7.
' 8 . Make a fillet weld ‘on a, T-joint 1n the vertlcal poslgion
9

Make a fillet weld on a T- joint in the overhead position.

L
‘w10, Strlke an- arc and make a butt jolnt weld in the fi (l-G) e

-« -pieces of; 3/8" plate beveléd to a 75° 1ncluded'apgle with a -
©1/8" root face and spaced 1/8" apart.

.11, Strike an arc and’make @’ butt joint weld.in the 2-G posltlonv
. Make a butt weld in the horlzontal position on two pieces »
’ of 3/8" plate beveled to a 75° included angle wlth a 1l/8" * ..
RA root face and s%aced 1/8" apart, . o p“ ."'. .

12, Strlke an arc and make a-butt joint weld in the 3-G p051t10n}

“ Make a butt weld in the vertlcal position gn tﬁo pieces of o
R ’8/8" plate beveled to a 75° 1ncluded angle w1t a’l/g” roét ot
N . face and'spaced 1/8" apart.

TN . .y R . -
13, ’Strlke an arc and ‘make a butt joint weld 1n the 4-G posltlon.
‘Mdke a butt weld in. the overhead position on two piecgs of “ iy ‘
.-, 3/8" plate beveled ‘to a_75° included angle Wlth a 1/8" root T,
) . face, and spaced 1/8" apart.

- . ¢




.~ Platé Welding Certification.“ Having completed each, of the preceding -

objectives and glyem proper equlpment tralnees wlll perform the follow1ng

bl tasks that conform to the certlflcatlon requirements as llsted in

SectlonQ( of the.4 E Boilef Code: B R .' - "f”
X 1.. Make-é 'Aj X, 1n the horizontal (2-G) position. ) ‘ L
. ?'g '22: ~Makea§ fth jplht weldsin the vertlcal (3-6) p031tron. - f s
o . 3. Make a butt weld in the overhead (4-G) p031t10n. . . ,_-TAi;:—::
- L " Test coupons wlll be prepared and destructlve tested to the _regiire- '
' B? :.x' ment of Sectlon IX AQME Boiler and Pressure Vessel Code. ’

Plpe Weldlng Practlce.' Ba51c materlals used in pipe welding: include

sections of 10" dlameter schedule 40 pipe stock and 1/8-5/32" E6010 or e

comparable electrodes. Hav1ng set up and ad]usted the equlgment, each’”

trainee g; éxpected .to perform the follOW1ng tasks which the 1nstructor .
. '”wlll vidgally evaluate u31ng workmanshlp samples as a criterion for
Performance . ' '. o o7 - '
romn Lo Set up ang make a weld in the horlzontal plane on two pieces |,
e * 7 of 10" schedule 40 pipe in vertical position {2-G) beveled to .
- “', a’70° included angle and having a root face of 1/8!". The -
coupons shall be spaced 1/8" apart and tacked at 90° intervals..

(open butt joints) - . ) . \

) 2, Set up and make a weld in the horlzontal plane on, two pieces
‘ g ! of 10" schedule 40 pipe in horlzbntal position (5- G)‘beveled

. to'd 70° included angie\\78u§aprng a oot fage of 1/8",
" coupons sha}l be spaced'l art ‘and taekegeff‘fgf 1ntervaI§T*F—‘_‘———’_

Ca ‘(open butt joints) -

-

Pipe Welding Certification: Hav1ng completed each of the preced1ng

s objectlves and’ glven proper equlpment tra1nees will perform the followlng ’

. ) ) tasks that conform to the cert1f1catlon requlrements as listed in Section. IX

"

‘ -of the ASME B01ler Code._ . : -7 T~ - -

-

All pipe sectionsshall be beveled to a 37 1/2° bevel and shall have a
. I/8"+l/32" root face.  Prior to welding, the p1pe shall be set up “and tacked
2 _ to provide a 1/8" rqot opening. The destructive test and test requlrements 3:

- shall be~as spec1f1ed ‘in Sectlon IX of the ASME B01ler and Pressure Vessel

»

Code. . o ' . . . .
" ) 1, Set up and 'weld tio pieces of 1o d1ameter schedule 40 plpe_ . e
_ . in the horizontal . (24G).” position: . - :
- - ' 2, Set up and weld tWo pleces of 1o dlameter schedule 40 pipe N , .

- in jthe vertial (5-G) position.
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Gas Welding Tasks°{;Approifma£e'Tota] Lab Time: 200 hours’ “;‘

. Processes (freehand burning).-

Trainees work on a rofafdonal schedule in the gas weldingL;ab for

approximately 200 hours concurrently with axc weldlng lab, '}
At.the appropriate time during b=t weldlng lab, each tra#%ee should

be able to. - T \(‘

> - -
<

1. Set up equ1pment llght, adjust and manually operate.a .
cutting torch fo cut 3/8" mild steel stock with cutt1 g
lines acceptable for joining by arc and gas weldlng

. '\
2, Hav1ng selected .a welding ,tip and adjusted approprlate
eqi pment for weldlng 1/4-3/8" thickne®s oOf base’ mexai

: . carry a molten.puddle in the flat positign and add. fi ler

rod to produce a bead which ywill be visually inmspected by

the ibstructor using a workmanship sample as a criter%bn
for evaluation '

3, Having selected a t1p and adjusted the flame, join twof mild
steel sheets using filler material.- Accepzab;llty wlll be
judged by v1sual—1nspectlonou31ng a workmanship sample.

4, Using semi- automatlc gas cutting equipment, set up and
adjust the equ1pment to produce sections of stock app
prlate for joining by arc and gas weldlng methods. :

5. Using ‘similar or dissimilar metals of thlcknesses 1/8f, 1/4”
and 3/8" and gas weldimg equipment, joln those metals by
bra21ng using silver filler alloysgand/or by bronze. welding
using bronze filler alloys. Acceptability will be quged by .

- & visual comparison with workmanshlp sample. '

The trainee is not éxpected to be able to pass a certlflcatlon ‘test i

'gas welding. He is expected to.have the knoq;edge of.gas welding to do

heating, burning or cutting, bending, brazing, and a limited émount of

welding. . o . y f;

Spéciaiized Wefding Tasks - Approximate Total Lab Time:' Varléble

€

' Hav1ng completed each,objective outllned in the arc and %as welding

program, tralnees may have their curriculum varied to conform, to desires

. of their prospectlve employers . The followlng objectlves are general and -

: .

LY

in

variable dependlng on_trainee knowledge, progress and completlon times and

employers' suggestlons for specialization. . ' ‘E‘
" 1. The abbve average trainee could be expectedxto spend 160
Hours prdcticing 'with gas tungsten_arc equiptent. * Welds ]
would be performed in th at, horizgntal, vertical,-and "~ + &
- overhead positions on low caMgon steel, aluminum and stain-
less alloy 1/8-1" thick and suRjected’to a visual inspection
using workmanship samples as a YZpiteriqn for acceptance,
~ The exceptiopal trainee.cpuld be certified on vario?s gas
, - tuhgsten arc welds. .

+




o

SpeclalLZed weldnng Tasks (Cont ) o, ",—o} % ?\f\‘

_‘ 2. Tralnees may recelve approx1mately 140 hours of pﬂactlce
LT ",'tlme in gas metal arcvweldlng Gas metal.arc weldxng is
." 4.+ ' performed on carbon steel, aluminum, &nd stdinless alloy -
) s * 1/4-1" thick using semi-automati& wire' feed equipment. -
T Trainees would be expected to set up, select proper wire

v,

e, uslng this process. v w .

é ? . 3. 'The average trainee could be expected to spend approximately

: ) 18-10 hours using arc a1r equ1pment o burn and gougg 1/4 M,

~“3§ ' metal stock. - ‘ . % o
s .g,

é ¢ * 4, [Prainees practlce approximately lOO hours using deferént ( -
kinds and sizes of electrodes (Iow hydrogen) (large diageter
« ~for fillet welds)(dlfferent alloys) on both plate and p&pe.

‘ % f
N “ 3 ~
. « o
. .

PR . . .Welding Technology
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{ Text: Welding Skills and-Practices by Giachino, Weeks an
/. § Brune. American Techn|cal Soc;ety . : Coe

)

¢
¢
L
£
H
i
:
d

i
A,
'

WOr@bOOk: ‘Study Guide for WeldygggSkllls and Practices by .
AN ’ Masterton. American Technical Society. :

o Approximate Total €lass Time: 3 hr./wk.;x 13 weeks = 39 hours - s
T - . . (outside assignments are given) -

Weldlng technology classes ppewlde technical 1nformat10n regardlng the

,,4ma¥er1ald, methods ocesses’éﬁdlequlpment of weldlng A large part of

..........

. the.weld ng technology 1nstructlon occurs fn the classroom situation us1ng

' ) Weldlng Skills and Practlces as a general text and reference resource.

P Publications, of Union Carbide Corporatlon Y-12 Plant, and American Soclety

of Mechanical Bnglneers provide alternate 1nstructlonal resources (see
Bsbllography and Appendlx) 'Toplcs covened rp class sess1ons are demoh-

strated and reviewed when poss1ble in the laboratory area by qertlfled

- -

%

Weldlng 1nstructors.“u S

lntroductlon to we}dlng Technology (11 ‘hours) . o PR A
- '

~ . Specific Objectlves - At +he approprxate t1me in the course, each

tralnee should be agble to: ~'3 - :' ‘ R L
w1, Degkge the welding process in two.sentences or less. . .

"o, ;Descrlbe five basic weldlng processes as ‘illustrated in -
.7 class presgntatlons.'~ - . . .

3. Identlfy the followlng arc weldlng equlpment or 1llustrat10ns
,of, the. following equipment: power source; helmet, gloves,
apron, electrode holder, cleanlng toqls, cable, ground clamp

. - and electrode. ' - . .o ‘ .

* »

. .. ‘s;ze, trouble shoot equ1pment and practlce various welds N .o
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R W lntrduct&én t? Weldmg Technology (Cont.) '

fdehtlfy fhe followlng oxy-acetylene équipment or illustra-

tlons of the,followxng equipment: oxygen cylinder, acetylene
cyllnder, welding. torch tip, regulatorsy hose, spark lighter)
gpggles Fnd’protectlve clothing.

LlSt and demonstrate by’ performance in the lab five safety
recautfons ird thfe set-Up_ and operatlon of an arc weldlng
machinel. . . .

Caidys e

., Ligt and demonstrate by performance in the lab, five safety,

precahtlons in the set-up and.operatlon of an oxy-acetylene . -
we&drng r1g . S P s .
. . Llst and 1llustrate twoTethods usgd to- strlke an arc when '
R A weldxng wlth shielded metal eied%rodes (tappxng ‘dnd o
N : scratchlng) T ) ,. - . N
. , ' '? Descrlbe a general rule for, determlnlng the approx1mate ”
o~ . ... arc length for shielded metalcarc welding.. -, .-

; 9. Descrlbe the procedure to, follpw in the event thie elec-
o trode becomes welded to the base plate. » ..« ) o g

1§t and descrlbe four factors'that 1nfluence the
netratlon and quality of an arc weld. . .

s G en a ‘pictorial’ illustration of various 1mproperly ! -
(D ’ ‘f,. formed arc welding beads, ’identify the typical cause -
) " ~%of the poor quality, such as speed, current 1nten31ty,
and voltage: . . "

5.7 . 12. Sketch ap illustration 6f undercutting and overlap of A
o arc welding Hgads and list typical causes of each . ’ .

- - condition. ¢

: 13. Describe the importance of cleanlng .a weld before addi-
T tional layers of* beads are applled as described.

S . Illustrate by as’sketch three weav1ng patterns typically -
e % wused by arc yelders as descrlbed

., " 15. Define. paddlng in one sentence

) gt . ~16. Illustrate by a sketch “the typical oxy-acetylene torch
oL L!. . movements of rotation and progresslon used in welding.
Y s cr o - /

! Weldlng>Technology - Metallurgy (6 hours)

b

At “the approprlate time in the course each trainee should bé able

. . . e
.- to: - <, - ’ N

f+ - 7 1% List-two reasons why a welder should be familiar with
Sy e 0 " basie metallurgy. . I . - '

Describe each of the.follow1ng mechanical propertles -

of .metal in  two'sentences or less: stress, strain, = ° ’

elasticity, tensile ;strength, compressive strength,

_Aﬁfl e bendlng strength, shear strength, fatigue strength,
i’ ié~, - - impact strength, ductility and hardness.

LATER Lo B

U | 3. Describe the classifications of carbon steels accord- S
) q . ing to percent composition, effect on mechanical - - . \
SR ... . properties, and spark test characteristics.
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- - . i .‘ ‘*’r\ - ! ) 3‘
. Welding Technology - Metallurgy (Cont.)’ ’ A
i, Lo . ’ e : P
,ggé : 4. Define the term alloy steel and list four typical L8
. A . alloying elements used to alter the: mechanlcal proper- :
L ties of steel, ° k- , .. !
i 5. LlSt .the assoc1atlons nepresented by the following Symb ols
SAE, AISI. . - : Y
3 6. Describe the effects of heat on the graln structure of
v : steel -as it is raised through the crltlcal temperature,,
’ to the melting point, - _— oot
e — 7. Given a list of metal treating procedures, identify each
of those procedures by labellng as arnealing, normalizing,
: stress rellev1ng, peening, hardening, or case hardenlng.
.. 8. Given descrlptlons of typical-weld defects, 1dent1fy
.. the name of "the defect and list procedures used %0 . .
. . minimize the defect (defects:will ihclude grain growth
, . ) blowholes, 1nclus1ons, segregatlon oPOPOSlty)
S. LlSt eight ways to control residual’ sthesses in welded :
. ~metal sections. ] o . . ,
. 10. Given a list of 15 points to reduce distortion caused e
by .expansion and contraction during welding, identify
N . . whigh of those points are truwe and which are false:
*-Welding Technology - Hachines” and Accessories (4 hours)
List the two typlcal input voltages used in current - %

¢

AN
-

3
& 2.
f; -
3.
X3
Y
7 -
. 4,
[ ‘&;?. , V4
5.7
4 -
© ° 6.

Weld:ng Technology —'SeIECt:ng the Electrode (7 hours )

welding macllines. . .

Define alternatlng and direct current in one sentence
each. !

'‘Define conductor and electpbical circuit and illustratef
both by eketchlng an egample of a s1mple électrical
circuit.

Define ampere and discuss thé effects of current 1ntens1ty
on shielded metal arc weldang . n

I3
. :

Discuss-~the appllcatlon of .reverse polarity, direct cur~
rent on overhead arc weldlng tasks. , . :

i .

List three types of powey sources avallable for current
welding tasks. s .o .-

—

et

-

l‘

List five of the main groups of shlelded metal arc Weld
ing electrodes as described. by text:

-

Given a list of eight possible ‘functions of electrode.
coatings, 1dent1fy five correct functlons-as llsted i
the welding textbook. .

i

ﬂw““"'v- \u‘mmr«'\ﬂ"‘ U -

Giwen specific symbols used to identify weldlng elect
characteristics, identify the type electrode, the’ mini<

"mum tendile strength, the possible welding posltions, §

and special cnaracterlstlcs ,of the electrode.

. '1
e , /
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-Weldlng Technologxﬁ Selecting the Electnode (Cont ) ) N

—33_ ‘ J- 4“’ ’x

-, -

1

4,

5.

Joints and‘Positions of Shiekded Metal Arc Welding (5 hours)

- optimum electrode for operatlons described by the weld1ng

List seven factors that must be con31dered when selectlng .
an electrode for shielded metal arc weldlng i .,

HaV1ng studied the characteristics of mild steel electrodes
and dnscussed ,specific app11Cat10ns in class, sele¢t an ‘

technology 1nstructor.

1.

v

Weldinb'lnspection Techniques'(3 hours) E .

Given illustrations of welding joints, identify each as: !
lap weld, T-jOlnt, outside corner, closed joint butt, open
joint butt, or vee joint butt weld. !

.

List and describe four positions in which welding_ is carried ..
out. The descriptions should include the position of the “. e
base metals and the relative movement of the electrode. o

Pl S

o

° Having studied the textbook and discussed weld 1nspect10n, each »

tralnee should be able to:

1.

Certification and Code Requirements (3 hours)

s

"Identify illustrations of each of the following testing

List a- minimum of two applicatians and two limitations
for visual inspection, destructive testlng, and non—
destructive testing.,

Describe the ten31le testlng process by sketching the ‘
shape of a,ten31le specimen and listing the steps involved
in recording the effects of load on the spedimen g

Evaluate welded specimens by setting up equlpment and - .-
conducting root-bend and face-bend tests “sing a guided-
bend tester.

-

Define impact testing. T . '

devices.‘ magnetic partlcle equipment, radiographic
inspection equipment? uitrasonic" testing equipment,
hardness testing equipment. . . i
|
|
\

.

Given radiographs of sound and unsound welds, trainees
should be able to distinguish between ‘the two and ideh- -
tify tho§q radiographs containing ‘slag inclusions, cracks,

gas pockets and lack of penetratlon. . . . :
Descrlbe the operat1ng.pr1n01ples,ef ultrasonlc testing *
by describing the equipment, test procedures and evalu- T .

at;on technlques. . :

i
_Having discussed ‘codes, standards and specifications with the welding

instructors, each trainee should be'abie to: . Y AR

1. »List two justifiéations for requiring controls in the -

2.
Ed

use and application of welds.

b
Deflne in one sentence each; code, standard; specifi- "
cation, and rule. '
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Certiflcatnon and Code Requirements (Cont.) = . .

3.  Describe, the _process uhéreby vdluntary regulations- pre- .
pared by englnéerlng and technlcal societies become_
enforceable rules. g{ x

4, Llst a minimum of four sSocieties and organlzatlons th ‘ 1

- . prepave weldlpg methods and standards documents. e

g 5. Descpibe the typlcal elements .and procedures of a certir'“{
flcatlon test that a newly hired welder would encounter.

- 6: Mov1es, slides and’ visual aids are used to show the dif-
ferent welding processes as well'as 1nspectlon, lab EEIN
technlques and steel maklng processes. . L.

2 o

LI '

B . . ¢ . 4
( : , *.

" Arithmetic Review (18.5 hours)

.t

1. Define and illustraté: arithmetic, number, denomrna’ B
number, and abstract number.’ P
<2 Illustrate the Declmal—Number System by shoW1ng the .
place value of integers relative to the decimal from
millions to hundred-thousandths. , T,
. 3. "Add and subtra%t whole numbers. o I
M v ? N i’}
Y, Polnt out key wobds and units essentlal to the solutlon .
+  of"word pfoblims. . . ;. '
5"‘ Given measurements, in inches and feet, convertvall f
fg‘ to a specified denomlnant measurement. -
6. - aMultlply and divide whole numbers.A sed 4 :=’
7. Deflne and 1llustrate common fraction numerator, '
dénominator, fraction line, proper fraction,’ Imﬁroper .
fraction, mlxed number, and complex fraction. . -..,
8. "Change an improper fractlon to a mixed number. i §
9, Change the denominator of a fraction to a spec1f1ed'
number . ISR <
- 10. Reduce a fraction to lowest terms. s au. <
~11. Find the lowest common denomlnator for a maximum of } N
eight fractions. i . i -
12, Add and subtract common and mixed fractlons and reduce
to lowest’ terms. , Yot
3. Multlply and/or divide common and mixed fractions.. o
14, -Given problems in the multlpllcatlon and division- of .
.- fractions, cancel out common Factors in the numerators
and denominators. , , ¢
15. Express half of'a fractlon or mlxed number without -
wbitten computation, by using the short-cut method £
as described by Van'Leuvén General Trade Mathematlcs.ﬁ $
16, ~Def1ne apd 1llustrate a decimal fraction. * L

»

- w—n

e
S s




, Geometry: ’

o ~ .0 ‘
‘ - ~ », -
\ \ c \ | . \
' o " o -15- ; , '
: -3 A 2.0 : :
e : - . :’ "x; - N : - ' } - hd - ’o
- Arlthm e Review (lan§~gpurs) L ' ; 5
i - T S
i 17. Write a common fractlon in dec1mal form by d1v1d1ng th’,
; ' denomlnator into the’numerator. A
; -.18. Add, subtract, multiply and divide decimal fraqtions; )
. 119, Round off deéimals according to rule. . SRR '
{ ' . .
. %:‘295) Find ghe average of a max1mum of ten quantities by e bk . (
' ij "fﬁnﬁlng their sum then d1v1d1ng by the number. of st ’
L quantltles. ‘ : - .
- : - 7
21. Change a whple number, mixed number, or decimal fraction * .
‘ to a common fractlon w1th a desired denominator. =
22. Utilize a decimal equlvalent chart to 1nterchange frac- .
tions and decimals.
23. ’L1st £rom memory.dec1mal equivalents equal to l/64 1/32, R
"1/16, %/8, and 3/8. . . v -

Introduction and Review (9 hours) '

16.

17.

* Define and illustrate: circle, circumference, diameter

’ leen the diameter or radius, find, the area of a circle. .

to the metric system of measurement.
. Loe™ 7

Given exercise sheets and rulers, measure the .length
of lifes accurate to the negrest 1732 of an inch. - .

Given illustrations of micrometer readlngs, identify
the measurements accurate to the nearest thousandth.

and radius. Lo ‘ ’

’

Given paper and straight edge, construct two intersecting
straight lines and label the vertex.

List from memory the number of- seconds _per minute., the
number .of minutes per degree, and the number of degrees
per circle. . . ’ "

Define and 1llustrate rlght angle and straight angle.

leen an angle, determine with a protractor the number - .
of enclosed degrees ,accurate”to the hearest degree. '

Given the number of degrees of a desired angle, use a . 4
protractor to construct‘that angle accurate to (+) or
(-) one degree

‘leen the dlameter of a 01rcle, flnd the cmrcumference.
Défine. and illustrate area. ‘ .
Given length and width, find the area of a rectanéle.'

I3
Def;ne volume-and explain’ its relationship to llnear {

measurement. v . .

Given diameter and height, find the surface area and .
volume of a cyllnder. . - S -

Given three dimensions of a rectangular solid, find its
volume ¢

” 7————'_=‘ -
List the names of two systems of measurement (English
" versus Metrlc) R , . .

List two ‘advantages and two disadvantages of converting . .

”

N . . 4
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- Intcoduction to Formulas (11.5 hours) . o - e

< 1) Deflne and illustrate: formula, llteral numbers, equatlon,

1

» .4 terms, and substltuﬁlon. ) %, ) -

2. Given a relationship such as voltage equals.ampéres )
multiplied by resistance, develop .a formula® showing that
‘ relation. . A ; .

3.-"Solve a ‘single’ step first aegree'equation by (a) subtrac-
tion, (b) addition, (c) division, and (d) multiplication.

4. Given a problem with a literal term, substitute-a given

.. . numerical value and solve. ‘ » .
5. Define volt, ampere, ohm, and give thelr proper literal o
Y _ . representations. . . . . ’
6. List and apply Ohm's Law to the solutlon of typlcaI .
. : electrical -circuit problems. ) ) ‘
7. Deflne electrical power and work in three sentences of
Tess. ” . . . ; v
8. List from memory and apply the formula used to find elec-
. trical power when-volts, amps, and time are given. ' R
9. Define power factor in two sentences or less. - . .
10. Given the number of klzg;sz¥§:“ﬁ5ﬁ$s and cost tper -
. kilowatt hour, find the total cost of electrlclty .
. 11. Given 4llustrat\bns of a common electrical watt meter, >

- read the meter accurate to the- nearest kilowatt hour. v

) Blueprlnt Readnng for Welders . ‘ N

At the appropriate time'in the course, each trainee should be able fo: .

£ ., N

. Basic Blueprint Reading (13 hours) L - . \
’ . 1. Given 1llustratlons of object lines, hiddeh lines, center Ny .f(
' ; lines, extension lines, leaders, cutting plane lines,-list e
r . e the purpose: of each.. o, cie oLt -

13

2."leen a typlcal blueprint, 1dent1fy object llnes, hidden
. lines, cdentér lines, extension.and dlmen51on lings, and

leaders. - - - ! - 'S,
. 3.. Illustrate ‘with a sketch the location and allgnment of the po B
.- " front, tbp, and right side views of a three V1ew drawing. 5 -
Y 4, Given a pictoral apd & three view drawing of the same part )
Y identify selected sides and edges on.alternate yiews. i ]
» . 5. 'Descrlbe in two sentences or less the purpese of blueprlnt ‘) t N
s . : notesand specifications. . Do O ¢
6. List two important purposes of blueprlnt dlmens%Qns gs . .
" listed by Bennett and Sly, Page 14. . - PN , ,
~ l ' - . » Al
. . » f y 'i‘ . ‘,&a .
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Basic Blueprint Readlng (Cont.) -

.
1 . , 3

. . -17- . ._ ] ' - .ol

7.

Illustrate and label the followxng 1tem§ by a slmple sketch:. LT
d. angular dimension ’ - ‘
" b. dimerision of a chamfer and bevel R g
c. conventional d1mens1on1ng and °~ - - ' c B e
4. base‘line_dxmens1on1ngi . .o N .-

" Given a dimensioned thread drawing, ddentify~the thread
, diameter, the number of threads pex”inch, and the form of" -

the” “thread. AN — T - ST,
_Distinguish between sheet and plate steel by describing “the : R
measurement systems used. . - : " . .

-

Given a decimal thickness fopr a sheet of iron or steel,
convert that dimension.to a U. S. Standard Gage by using
appropriate tables.’ : : . .

- )
Define in -two sentencés or less revolved section and k o
aux111ary sectlon.

L

. 0f ten selected abbrev1at1o S.

Welding Blueprint Reading (26 hours) . - R _

‘Descrlbe in two sentences the method of maklng reference to

. SKetch a welding symbol whlch indicates fillet weld all round.
. Describe the two methods of determining the extent of a weld

’ 1nd1catlons for a weld.- -~ -

\

Sketch the basic weld symbol and show the significance of —_—
arrow side and other. " '

Define each of the following~ _ ‘ ) S,

a. full section . - 7 L.
b. hElf se’ction ‘ - _ - -

c. assembly aegtlon A s

. p A
. . . . - !
P =

Descrlbe ins two sentences the purposes’ of detail pr1nts. .

List- the elements that may be added to the basic weld symbol,

a speciak weld on a blueprlnt.
Iist four qategorles of weldlng abbrev1atlons. T

Dlstlngulsh a weldlng abbrev1atlon from other abgrev1atrons.

P

Identlfy from a glven weld symbol the finish and cohtour | o

-~

3 , N\

Sketch the symbol for each type of groove weld .-

Define in two sentences or.less root penetration and root o )
opening of a groove weld. . _ _ L

L -
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Welding Blueprint Reading (Cont.) - ‘ -,
213, Sketch or 1dent1fy the symbol for each of the follow1ng

’

. a. back;ng or back - o ; .
. —".. . b. melt-thru weld . , Co
Y. . ye. plug : ' t
’ L \d. slot weid ' }

v, ﬁllustrate by a sketch the dimen519n1ng of the.angle of a

weld bevel,
151.‘G1ven a dlmen51oned symbol‘for flange weld, 1dent1fy the. s

a. vradius - -~ , oA

b. height above tangency
c., size of the flange.

16, List six elemenhts which may be applied to arc-spot and
resistance-spot weld symbols, ,

17. Given a dimensioned Symbol for re51stance ~-seam weld, identify
(31ze and length.of the weld. : )

18., Given.illustyations with dlmen31ons for typlca; weld joints, ‘ -
- draw the weld symbols for those joints. -

L4 -

\ .13, Given the weld symbol for typical weld joints, sketch the
welded joints and show d1mens1ons.

General Educational Development (GED) - High School EqU|VaIency
- : (Appendlx ¢ contalns a list of publlshers of-GED and remedlal educatlonal

. ¥ R

materials.) ’ , LT L

-

The American Councll on Education has developed a GED test battery
“which includes the following five subject areas?' .

, .
1. correctness”and,effectlveness'of expression; e

L C T "'2. interpretation-of reading\ﬁaterials in social studies; - J- -
3. 'ﬁterpretation of réading materiais in the-natural sciences;
N 4, 1nterpretatlon of literary materla}s, and' ' T :
L _5," generdl mathematlcal ability. . o , o , T
- ThlS GED test battery is admlnlstered by a delegated listing agency;;

_an official GED center, under the ayspices of the ‘State Department of Edu- ,
catlon, but dhly the State Department of Bducatlon may issue the equlvalency
.- N dlploma.‘ Each State Department of Educatlon establxshed the polxc1es and

procedures for an adult resident to earn a hlgh school equlvalency dlploma ~—

- (S

on the basis of results, on the GED’tests. ‘.- . . T~
y The TAT GED‘program was establlshed to provide tralnees Wlfh an oppor- )
tunlty to Peceive, a hlgh school dlploma.’ - Y
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The program helps traj nees. prepare’for the General Educatlon Development
test by (1) dlagnoslng their educatlonal def1c1enc1es and (2) concentrating

)

on overcomlng those weaknesses. Slnce the tralnees have various -problems,

the program is set up in laboratory fashlon to allow for 1nd1v1dua11zatlon.

, The individualization allows students to progress at thelr ownr rate'and.to

N L)
concentrate»on those subjects in which a deficiency ex1sts. : -

\‘ “

An equ1valency diploma, which is honored by industry, colleges, and

the mllltary, is awarded by the State_Board of Education to tralnees who }

" dchieve a spec;fled score on the GED test.

£

»

--

~DeVelo}ﬁ}nenta‘l hé%ding : .

Tra1nees without hlgh school d1ploma are encouraged and gulded 1n
preparing for the GED test. ‘Time requ1red for preparatlon varles greatlx
Study topics are listed. . .

) English: ' '
1. 'Sentence Structure R

H . N

. Usage ~ Grammar - ' N

. - Style and Clarity L

\
. Capitalization. )
. Word choice - e.g., Affect, Effect
. Principal, Principle B
- Math: .

Addltzon Subtractlon Multiplication, and '
Division (whole.numbers, decimals, fﬁ%ctlons, ”
) " basic algebra, and, basic geometry) . Y
~ Literature ' : . : o

~  +Social Studies

% . . ’

oy

. Seience

-

»

_The objective of the developﬁental reading program is to ensure that
1 s t . .
reading deficient trainees reach the reading level reqz}red to achieve

. .vocational tralnlng success. Tralnees deficient 1n redding.are 1dent1f1ed

by. selectlon test, scores and/or performance in leSSroom act1v1t1es. This '
objective is met by (l)fdlagnoslng their reading strengths and weaknesses,.
and (2) from theSe findlngs, plannlng a correctlye reading ‘progyam to

. overcome the weaRnesses .and re1nforce the stnengths.

J . ] L)

2

3 .
4. Punctuation, » . . -
5 ' i

6

25
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.Developmental Reading (Cont.) .
' To accomplish the program goals, the readlng def1c1ent trainees gre. .

',placed in one of four ability. groups based on dmagnostlc testlng The

i
- trainees are ass1sted in reachlng a reading level that. permlts them to ' E
o ' eas1ly handle requlred reading materials ih-welding. ;; \ ?1 . f :{ - if
. | A . Whlle the d?veropment and{growth of readlng §kllls is a: llfe lOng . ,
’ process, the readlng program %éi to'bn%ld a sqggzhfbundat;on of baslc ‘
' lreading skllls which permlts futR\e development. e skill and remedla%‘ \

o education staff eyaluate, 1nd1v1dual needs and weaknesses and establish B

- appropriate tralnlng txme arrangements. " Study topics are listed.
N . .
* » . 1 .
- PhODlCS" . : s A t;e ) .F
~ : ! ! ~¥r

\ .
v . ¥

I Consonant Sounds

()

. Vowel Sounds , -

/ - - 3. Common Syllables , ,
. o ‘ ) }. Diagraphs ‘ p \\ o L&
‘ - 5. Blends- - o : . s ' l
, ' _ Wor;dl Attack Skills: ' . C - oo
. L ’ .« 1. Sy11ablcatlon ' R .
tos .2, Structural Apalysis ~ ' ) . E /
’ v : ' 3. "-Context Clues . ,‘ ' ; by v
t Comprehenslon-‘ ' g .
', : , 1. Vocabulary Developmenﬁ“ Word Meanlng
, 2. .Sentence Meaning ’ s [ 5
' X < Paragraph‘%zénlng' T % %
! ’?.: . by, Main-Idea. \ ‘ R o ~{:,
< - - 5. Defail . ! )
- . Industrial Behavior. : 4
‘ - (Course‘Descri tiqq) oL ‘ -
. Total Scheduled Ttme: N5 hrs. § :
N ) Job-related behavxor of tra1nees is as ‘much a part of overall employ-

.ability as the Sklll acqulred in welder tra1n1ng The |industrial environ-

; -, ment w1th1n,whlch TAT operates greatly fac111tates the, transfer of 1ndustr1al

‘ behavior patterns. . ‘ - e ] ! S s , |
\ Located W1th1n the Y-12 Plant and uslng UDlOD Carbide superv1sors,
. foremen, and skilled craftsmen as instructors, TAT exposes tralnees to
‘ 1ndustr1al staZdards of Job related behavior as égflntegral part of tralnlng

{
! Tralnees are onfronted 1mmed1ately with an 1ndustr1al v1ewpo;nt of tardlness,
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. abs nteels%' wdrk hablts, etc. Demands are made slowly at flrst because *:
trainees are 1n a learnlng 31tua 1on, but 1n the, later months an 1ndustr1al

' ‘ type superv;sor-emoloyee relat:onshlp 1s flnmly estébllshed Tralnees must f
functlon under tralnlng rules and regulatlons 31m11ar to those of ,the Y- 12

. -

Plant operatlons.\ ' . To-

- . -

& Although the major respon31b111ty for 1ndustr1alebehav1or educatlon .
i falls on the shoulders of the’sectjon superv;sor nd- technlcal 1nstructors,
‘ 3331stance is glvep by othegéyAT staff memberscand Y-12 Plan personnel

. ' \. ,Seminars on such toplcs as safety, 1ndustrmal hyglene, ]Ob 1nterV1ew1ng,

drug addlctaog, and. labor unlons are scheduled at approprlate*p01nts in,

R the program. Safe worklng practlces and 1ndustr1al“hyg1ene are stressed
thréughout the program, and special empha31s is g;ven.these tOplCS early
in the program. Y~12 Plant safety spec1allsts are called én to lead_ °

» .
semlnars in this area. Local unlon representatlves are 1nv1ted in to

¥

s \stcuss thelr,orlentatlon and ‘role in modern 1ndu§trlal organlzatlons.
In'the latter half of the program the empha31suturns to Jéb devef%pment
SklllS such as 1ntenv1ew1ng,‘test taklng, aPpllcatlon wrltlng,égnd ]Ob .
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. TEXTS: . A ST e
., I k4 “ - .(3' A "
’ E ‘Bennett, A. E. and Louls J. siy. BZueprent Readzng fbr Welders. .
. Albany Delmar Publlshers, 1970. e ) : !

‘ Glachlno, J. W., W1111am Weeks, gnd Elmer Brune Weldzng SktZZs
and Practpces Chlcago~ Amerlcan Technical Soc1ety, 1971.

s .Mastertﬂﬁ‘sﬁfgert N. Study Gutde fbr Weldeng SktZZs and Pracftces
. Ch1cag0' American Techn1ca1 Sbeiety, 1971,

TP an Léuven, ‘Edwin P. ‘General Frade M@;kematzcs. New Yori: McGraw-
: H111 Book Co. - - F . -
w0 TeCANICAL AND INSTRUCT@ONAD’REFERENQES: P T '
’ 4, 5.4.5. 'Standards, Philadelphia: Aherican Society for Testing
Lot ' Materials, 1958. : ’*.f ' ) -
_;- Omy-Acetyiene Handbook. New York: Unien Carbide Corp. Linde
. .~ _ - Divisionm, '1960.-- ~ - * ;K
Welding Alcoa Azaminum" Plttsburgh Aluminum Co. of America; 1967. ° éggw
‘; = .
Weldeng Handbook. New York Amerlcan Weldlng Soelety, 1 68.
E I . . o ‘ i
*sze Engznéerzng Standards 0ak Ridge, Tennessee: Union Caybide . - -~
f Corporatlom, Nuclear Division, 1965 ) K . e ~
REFERENCES B o o o
Mbdern Are WeZdtngg Troy, Ohio: Hobart Trade School. .
. ) ) Tt -
. . U. S. Department of Labor. Dtcteonary of Occupatzonal thZes o~ R
- - Volume I Definitions of Titles. Washlngton U. S. Government )
‘ Pr1nt1ng Offlce, 1965. " i ' ) L > v
~ U. S. Department of Labort Dtcttonary of Occupattonal TttZes
" Volume II Occupateonal Classification. Washlngton u. St .
i Government Printing Offlce, 19655 “ .
' U, S. Department of Labor. chttonary of Occupatzonal TitTes: A
Supplement To. Washington? RE S..Government Printing Office, . -
los6, - .. . ‘ AR
’ o INSTRUCTIONAL FILMS (see also AWS Film D1rectory, Amer1can Melding
) ¢ - Society,, Education Department, 345 East 47th Street New York New . - .
AL U York 10917) . . : ~ ' : s
s . e 1 o T -
- Mbdern-FuCtlttzes fbr Heavy Mbtal'ihbrzcatibn Combustion Engineering;

Inc., Wlndsor¢ Connectlcut 06095

v .

, The Mzcro-Wtre Wéldzng. Hobart Brothers Company, Troy, Ohio 45373 o
L : . . - . > R -
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-Tbis i8 Steel. Bethleggm 8teel, Modern Talking Picture Service,

golving M@tai Joining Problems Through Brazing. Handy § @érman,
850 Third Avenue, New York, New York- 10022 ’

Fundbmentals of Silver Alloy Brazzng " Rothacker, Inc., Zgl West
17th_Street, New York, New York 10011

~

-y Inc., 714 Spring Street, N Ww., Atlanta, Georgla 30308 -
Aluminum Welding Mtg and Tig. Reynolds Metals Company, 5004 West
Clay Street, Richmond, V1rg1n1a 23218 {J o,

The Dual Story Advertlslng Manager, Industrial Equipment
Mational Cylinder Gas Division of Chémetron Corp., 8 0
North Michigan Avenue, Chicago, Illinois 60611 ~ ' =

Bureau of Mines, 4800 Forbes Avenue, Pittsburgh, Pen sylvanla

i
The Oxy—AcetyZene Flame - Master of Metals. Motion P1ct;res,
15213
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'_ ORGANlZATIONS ISSUING CODES STANDARDS,,SPECIFlCATIONS AND '
OTHER DOCQMENTS REGARDING WELDING :

¥

5

e

Aerospaee Material Speclflcatlons (AMS) -
See Society of Automotlve Bng&neers

. Amerlcan Gas ASSOClatlon (AGA)

,New York, N. 3‘ 10917 . L

- New York, N..Y. " 10017 - ER N

See: Underwriters' Laboratorles, Inc. .

605 Third Avenue

American’ Insurance Assoclatlon e

AN

American Petroleum Institute (API) " -
1271 Avenué of the Americas . )
New York, N, X 110020

United Engineering Center '
345 East 47th Street . :-

’

-Amerlcan 8001etyuof Mechanlcal Engineers (ASMB)

»

Amerlcan Soclety for Testlng and Materials (ASTM)-

1816 Race Street
Phlladelphla, Pa. 19103. ®

.- American Standards Assoc:LatJ.on (ASA) - )
See: United States of America Standards Instltute .

;e Unlted,Englneerlng Center

Amerlcan Water Works ASSoclatlon (AWWA) .
% Park Avenue . -
New York N. Y. 10016 T

American Weldlng Soclety'(AWS) : - o N

Technical Department -

v »

345 East 47th Street . ST,
New Ym(,'No ‘l'o 10017» E . -

burean of Sxploéives Lo C
63 Vasey Street . oo ‘ o

”New York, N, Y 10007

' Washlngton, D ¢, "20235

-

Ottawa 2, Ontario, Canada

& - -,

g Buneau of Publlc Rcads, U S. Department of Transportation

Matomic. Bulldlng

M 4
-

Canadlaﬁ Standards Assoc1at10n
235 Montreal Roa '

N

+,
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\

v Compressed Gas Associationy Inc.’ (CGA)
H ' 500 Fifth Avenue ) &
,Nev,; York, N. Y. 10'017‘ .
Pactory Mutual Engineering Corporation
“1151 ‘Boston-Providence Turnpike
Norwood 'Mass. 02062

~

© Factqry Mutpal Laboratories (FM):' , ' .
. See:™ Factory Mutual Engineering Corporatlon . "

Inte¥national -Acetylene Association (IAA)

/The IAA has been .consolidated with the

. Compressed Gas, .Association, Inc. : T .
~ Address all requests to CGA

.

. . s
. Interstate Commerce Comm1381on (ICC) "
ot 12th Streét and Const@tutaon Avenue

Wash;ngton, D. C. 20#23 « T

National Certlfled Pipe Weldlng Buread (NCPWB)
666 Third AveﬁueWMJW;Ma ) : .
New York, N. Y. 1003,:7 % .

ﬁavai Supply Depot’ )
...5801" Tabor Avenue . .-
Philadelphia, Pa, 19120

Soc1ety of Auto otive Englneen§ (SAE)
485 Lexington Avenue e .
+ + New.York, N. Y. 10017 - ¢

Underwrlters' Laboratorles, Inc.,
P. O Box 247 ) C
Northbrook I11. 60062 .

-~ - ' ‘

Unlted States of Amerlca Standards Instltute (USASI)‘
10°Est 40th Street’ . "

- o

© . New York, N. Y. 10016 ° , :

]
.
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Appendix C ) oL
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, , PUBLISHERS OF REMEDIAL EDUCATIOM AND GED MATERIALS " 'f'f N
, R ' o ’ - - .
Allied Education Council Electroni< Futures Incorpor-ated
Distribution Center ., .. . Order from: .
P./0. Box 78 . Rouser Company =~ ~
ien,-Michigan 49113 - - 208 W. Magnolia
‘ ) . ’ ’ Knoxville, Tenn. |,
co ’ . Attention: Jim Hood .
- 219 Park Avenue S. , £
N ew ‘York, N. Y. 10003 . Educatiopal Gmdelmes Co.-
O e e Qklahoma City’ ‘Oklahosa
Barnell Loft, Ltd. Cw
,-111 S. Center Avenue : Educators Publlshlng*%’ervz.ce
Rockv1lle Center, N. Y. ) °  Camb; Mass . .
ﬂv&%

; Bob})s-Merrill ‘Company ’ o " Follett Ed. Corp. * 5
4300 W. 62nd St. : .. 1010 Washington Blyd.
Tndiandpolis, Indiana -~ : Chicagoy T11. 60607

R Bureay-of Publications , =~ , .. Fjield Enterprises Inc.

T ‘ Teachers College' ‘. Merchandise Mart Plaza

. Columbia University - Chifago,.Illinois 60654
"« New York, N: Y. 10027 . S ‘
v . Frank .E. Richards Pub Co
° - Basic Systems, Incorporated - 324 First St. v
880 Third Avenue . Llyéfppool,,g. Y. 13088
\ New York, N. Y. 10022 , o L
) S " Globe’ BooK Company -
4 Cambridge’ Book Gompany 175 Fifth Avenue

‘Y 488. Madison Avenue . New- York, N, Y. lOOl!‘.}'
New:York, N. ¥. 10022 )

i ) “ G, C. Merriam Comp‘any
Craig Corporation , .

Education Division - . General Leammg Corporation
3410°S. LaCienega Blvd. ! 753 Falffleld Avenue ot
. Los Amgeles, California 90015 . - - Bridgeport, Connecticut 06604
'S . . * . .
The Continental Press, Inc. : Grolier Incarporated

' 367 S. Pasadena, Californ'ia 91105 ‘. 575 Lexipgton Avenue ., .

> New York, N. Y.. - L

Educatlonal Developmental Laboratories . ) ,
75 P;ospect Huntington, N. Y. 11746 ] .
Encyclopedia Britannika Press '
_ 425 N, Michigan Avenue .
Chicago, Illinois 60611 . ) ’ .
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. Harcourt,  Brace & Javonovitch
¢ - 1372 Peachtree Street, N. E. ’
ot Atlanta, Georgia 30309.

Houghton Mifflln Company
2 Park St.° -
'»Boston,.Mass. 02107

Lyons & Carnahan Publishers
407 E. 25th Street ~

=~ ° Chicago, Illinois ~60616
+McMillan
255 Ottley Drive, NE
‘Atlanta, Georgia 30324 . -
.. . McGraw-Hill = - -
2 - Manchester Road
w“ » * .Manchester, Missouri 63011

PLAN Incorpéfated
1307 West Magrkham -
Little .Rock, Arkansas 72201

: ‘Prentice-Hall, Inc.
' Englewood Cliffs, N, J.

. 1]

Readers' Dlgest Services., Inc.
s Pleasantv1lle N. Y. 10570

. . Scott Foresmaq & Company
. 3145 Piedmont Road, NE
‘Atlanta, Georgia 30305

“Science Research Associdtes’
259 East Erie Street .
\Chlcago, I1linois ~ 60611

Steck Vaughn Company’ .
P. 0. Box 2028 . .
Austln,_Texas 78767
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Time/Life Corpof;tgéh" ‘ -ai

é

< -
Hestinghouse Learnlng Corp.
100 Park Avenue*'u~ o ot
‘New York, N. Y.
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Ziff - Davis Publlshlng
One Park Avenue j.
New York, N. Y. ;0016
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